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MEMS Triaxial Accelerometer Based Instrument for Measuring the

Riding Quality of Elevator or Escalator

Chen Jianxun, Qi Zhengwu, Su Yuhang, Yang Ningxiang, Wang Lu
(Zhuhai Branch, Guangdong Institute of Special Equipment Inspection and Research, Zhuhai 519002)
Abstract: Elevators and escalators are closely related to people's production and life, and their
safety and comfort have attracted more and more social attention. To realize the online
comprehensive detection of elevator/escalator vibration comfort, motion parameters, braking
performance parameters and abnormal mechanical vibration faults, a 20-bit high-precision MEMS
three-axis acceleration sensor was used in conjunction with STM32F4 serial high-performance
single-chip microcomputer and high-speed Wifi communication module to to obtain acceleration
data during the operation. Adopting the developed intelligent terminal application (APP), the
digital filtering, frequency weighting, numerical integration, fast Fourier transform, mathematical
statistics and other processes were automatically performed, and various comprehensive
performance parameters of the elevator or escalator were obtained. The instrument can meet the

needs of rapid on-site "physical examination" for operational safety and elevator comfort.



Keywords: Acceleration sensor; Elevator; Escalator; Ride quality

1 ABRBEHERMMANMME
1.1 ®iFER

iz BB SOEIVEAGTE B RER . B SR B E 3h AT IE W 455 IS AT R E A
o ARG H B IeE T R I EAX A 22 SR AT B Y i FEAR I, AR AERABOR . SR A
AR A OB 1 B R RN, PR T %A MATh A . BOHLFB R 48 (MEMS)
I B A AR MEMS AR IR K SR BN AR U, 2 AR AR E B 3. BRK
FUEI . NARZARG . S TR S 4T D 2B B KRS A . A SCHEAT T 3T MEMS
Al 0 A S ) FR AR TS R R R A MR, IRDCR AR T MEMS i fE A% g
RN SRR s R IREN AT BEN ST EORRS S, SEIL T R B SRR
oz A ET & A U7 T 2 S Th RES I L7 DR &
1.2 MAHE

HLBE & 5 ANATTAE 7= AR08 2 DDA G 1) 2 BRI TR, [RIIN 2 — R HLH 2R ph ke & . BT
FRIE T b KA RBh A [, P E 7R A AR B 900 3 6, FERd 234 R E A B Ok
A E R DRI 10%M 8 5 Spdig K. A ZIHRMEFIE L, H 2 ETE itk dee 2
HROR B2 DT o /PR i T B R G U B AT S T FE . E B ERER Bl B N ATTE 22245
PR, R R FHORE . MBS S NG, (CRARE CAIUE T RIFINZ T
PSR, WO T N RBEAVE AW 72 22 4, 4Rk S R R A T RRAE A
2 BIFT R EMH
2.1 ARG RH BT

A MEMS Ji03f FEE 4% S B AR /INTG o 5 P 0 TR ks = s g A
BEHUARR, T8I BRI B B B LA 1 = A 52 = A T 530 (1035 31 SRR 3 m] S 30 5 —
B E BT . BBV E E S AATERER . B3R E A S N ATE PR T47 .
BB T HLAE 22 A rBR D BE A A 1) e It
2.2 WA Z BFIELRE i

TR e b APP 2R G R HIRBIINE LA AL — B Butterworth £ JE . 1/3
Simpson HEA Ty« BN G L Dod (AR . BORGE i S Bl o Bk, AT bRy
At 2 B BR/ E SRR =l Bk AR B EFE VAL S (RORIRBNIGIE(E . A95 HRBNIE



WefE) AISATSE GEATHE . EAINESE . (F PRI BRI SR T L« 55 2 45 I ) o
ZIS ) HIZHEEES . R BCP R SRR B . ARSI RS, R 2R T MEMS =
Sl T 2 1A R A AE BRI X B AR L RRE
2.3 FEEE AR

DN TBE G B2 5 H P 00 o 2 5 ot 25 SR e DMk 5 SR AE TR R (2, R P AR <A B b o
SIS DR B A S HE A 52 8 L SER L R, LR AT SEBIL 20 KA Bt SE B PEAMIR T 99.95%.,
JEHTE TR K Gty o Mkt S5 A BRI T v 2 B S BRI R A I, BT sk

P 4000 Hz =1 [5)25 KAE .

3 eI T R
3.1 witRE

H /AR ST 12 B £ A I B OCRE A SR G P 1 TR, el B A B R F B G L R BT
HAN, P ICEAE R AL MEMS JHE M3 . TEZRIEIEL . HRRIT . SR
Flash fAfifsidi . SRH] STM32F407 5y HLZRHX ADXL %1 MEMS I3 B2 % I 4% 20408 I A7 it
T4 Flash 550, [ o Wi BEOR B0 K 1% 2R U8 B2 o, A0 doe i m]
o ik 3 3000 AR . @I 3.7V R I RGBT BT E F s
L% o

A- 3
IGEE | gy | BT - e
R

HL it |
1
____________ e
AT ST, B :
N LT
< "
WIFL | Rk

MEMS =% | SPLili i

1 1
1 1
1 1
1 1
1 1
1 1
] Bl STM321 EdWIFT ! E S
i MRS T [$ i @j? W CE
i :
1 1
1 1
1 1
1 1

<> REFHL.
SR B
32MAME 9]
FLASH

B1 BEBRERESSMNENEGREE
APP DIRESMI NI 2 o, Bodle RS 3L = S oo SR et DL SCAS it 2607 B
FFAT Al i R s BT AS[F A FLS B B Sh PRI R 2T 1 A R Edhs 20 #r e
BATEE 2 B 512 W, Bl SRS TRl 3 AR B Shik s B i Zh T RE B
B AR S AR T, JF TR IR R T OO BEAR I T AT AR R B 2 W, 1
PRI RE B A s B RS HE BT IE & 58 =5 THE AU IR SIS & W S B ER = Al gk 52



BeE, Zad R 1SR

1| REREATER }

BERESHAE | 6. BREESHEERBRD R
SMMEEHE | I
BEEHGH | sy
BRaRGTE | BEANRLER
2. BRSH B F‘ —{5.ﬁﬂﬁmmﬁ$i ‘
LLris ol SLRRERS
FRIRENATIE I H47 H/EkEh SRA——
EHIE TSR imﬁﬁ =
B SN MEH | | 4 mEEAkRex
5 AR AR 4T '
DRSS 4 REHBHERIERE
i -
- EEBLRRGHE
BRI NTE N A4
thF FIREDATE I 447 . % -~ ‘
LIS T - _
BRSEESRRES IR R
e w
B - .
B 0 AUIRENSTIB 44T Bhee 0 R
B

B2 APP ThEEZRME

3.2 WithE

LA T R B A TR ) 3 B, B9 = i ok 3 0 B A T 5 T AR
RN KRR . LI Rk REEAETEA SN EH, AL I . B
WA =AM =, BB, SRRSO AN SO, TR R AR
T B AR TR AR . [ SRR R TI  E S0 N AT A B T P TR 3 AR T T A8 78 B
A7 251 S B TR DAY 0, AR 5 79 2 AT X R, AT UG T A ) 1 T 0 PO A
[ B S o i B e e R S B 1.

F3 HEERERESZSNEN
ACHSET X 3 B RR AT B S IR IE BN BN EET S CGREFRENE 1359 F

BRY (GB/T 24474.1—2020) J¢ (FeizJi &Ml & 2 2 # HNKBEMEZ ANITE) (GB/T

24474.2—2020) HIFER 3,



3.3 LRI R

4 Fofr g RS0 B AR SR A SR ATIRGL A B 3 s o K ARERIECT S M b ke, A FRRR B
BT AT AT BB RSN AT 8 Ve B BB B PE R s B BB T Db b b, RIS AT A0 B
TR BNRFIE AT I TR E T T R RIS AT i BB bk T 0 R T Sh AT 38 1 i
FIE: B OCRETHIRP, BRIEARBSTT, HSoiss M, mlEszI25: B
FEN AR, B 4T AT 5 IR IRA, TR RS T

smmamerEten i = v nmamatnn (N 23 LSRR

E4 EEBRH/EIFBEIRANREATUREERRA

S 3CHk:

[1] T3 BR 0k WR a )y, % 56 T MEMS e 2% B8 1) 11 3 A AT 18 1) 3 2 BoRs i [7]. 76 30
Fhi%#%,2022,5(03):33-39.

2] EXRMHEEEFHEAR, EXPEOERERS RS RENE 5 1585 B GB/T
24474.1—2020[S].3b 5% A E AR E H b ft:,2020.

3] ExRmHEEEILR, EHFEWENEIZE RS R RENE 52 55 H ks

HAATIE: GB/T 24474.2—2020[S]. 4t 52 o FE Ax ik H it 2020.



	基于MEMS三轴加速度传感器的电/扶梯乘运质量综合测量仪
	MEMS Triaxial Accelerometer Based Instrument for M
	1 传感器设计背景和应用价值
	1.1 设计背景
	1.2 应用价值
	2 创新点与优势
	2.1 仪器结构的创新设计
	2.2 测试数据的多算法综合分析
	2.3 高速数据的无线准确传输
	3 实现方案简介
	3.1 设计原理
	3.2 设计方法
	3.3 实验验证过程


